The technique for parameters determination of magnetic skin effect on ferromagnetic plate at a specified pulse of magnetic field intensity on the plate surface is proposed. It is based on a frequency-domain method and could be applied for a pulsing transformer, a dynamoelectric pulse generator and a commutating inductor that contains an imbricated core. Due to this technique, such plate parameters as specific heat loss energy, the average power of this energy and the plate temperature raise, the magnetic flux attenuation factor and the plate q-factor could be calculated. These parameters depend on the steel type, the amplitude, the rms value, the duration and the form of the magnetic field intensity impulse on the plate surface. The plate thickness is defined by the value of the flux attenuation factor and the plate q-factor that should be maximal. The reliability of the proposed technique is built on a common frequency-domain usage applicable for pulse transient study under zero boundary conditions of the electric circuit and the conformity of obtained results with the sinusoidal steady-state mode.
Introduction
Many of today's electrophysical devices contain an imbricated core run under the pulsed electromagnetic field (EMF). Pulsing transformers, dynamoelectric pulse generators and commutating inductors provide examples [1] [2] [3] [4] [5] 10] . It is necessary to take uneven distribution of the pulsed magnetic flow in ferromagnetic plates of the imbricated core (magnetic skin effect) into account. To calculate its parameters, it is possible to solve EMF equations by a numerical technique. However, this technique is quite cumbersome so it makes determination of the pulsed EMF influence on imbricated cores too complicated [6] [7] [8] . On the other hand, the using of the frequency-domain method simplify computations and allows us to consider the shape, amplitude and duration of pulsed EMF at its diffusion in the ferromagnetic plate [9] . Consequently, such task as calculation of the magnetic skin effect in the ferromagnetic plate due to the frequency-domain method and choosing the plate thickness with respect to the pulsed EMF shape, duration and amplitude seems to be a vital one and reflects the purpose of the paper.
Assumptions
The following assumptions were used to obtain calculating formula.
1. Isolated from each other, ferromagnetic plates of the imbricated core at the same initial l << , so we will proceed from the conception of the plane onedimensional electromagnetic wave penetrating from the opposite sides to conductive ferromagnetic plates along the X axe ( Figure 1 ) perpendicular to plate lateral surfaces. 4. The EMF pulse is prescribed as an identical magnetic field intensity on plates lateral surfaces ( ) S H t -i.e. pulse time function t with duration τ and directed along the Z axe ( Figure 1 ). 5. According to the frequency-domain method, the definable magnetic field in conductive ferromagnetic plates has zero initial conditions [9] that is the magnetic field in plates is completely absent (magnetic field intensity and induction are equal to zero).
The calculation method
Within these assumptions, let us consider the EMF influence on one ferromagnetic plate. Let us suppose that the plate lateral surface is an x0y plane of Cartesian coordinates as it is shown in Figure 1 .
Then, E-vector E , H-vector H and current density vector δ of the plane one-dimensional electromagnetic wave have unit components each of which is dependent on the x coordinate and the t time [9] : ( , ) 1y
where 1 ,1 y z -lie in y and z axis unit vectors, respectively ( Figure 1 ). 
-the magnetic field intensity on the plate surface.
In this case, EMF diffusion in the plate is described by the following equations [10] :
where boundary and zero conditions are ( 2, ) ( ); ( , 0) 0
Let us find a spectral function of the magnetic field intensity on the conductor surface by the spectral (frequency-domain) method of unilateral forward Fourier transformation: (4) will be:
Next, it is possible to determine the magnetic field density and the eddy current density in the plate:
As a result, specific heat loss energy T W (J/kg), the average power of its energy T P (W/kg) and the plate temperature rise caused by eddy currents (8) will be:
In virtue of (7), let us find the pulsed magnetic flux in plate ( )
and its rms value Φ (Wb/m):
and calculate the values in the absence of eddy currents and the rms value of density on plate surface S H that are then used for determination of magnetic flux attenuation factor K Φ with regard to eddy currents:
; ;
Taking into account (7, 9), we will define the average specific magnetic field energy in plate M W (J/kg) and the ratio of M W and T W that we will call plate q-factor W K :
Let us examine the sinusoidal steady-state mode for comparison under: 
In other words, magnetic field intensity ( , )
z H x t and eddy current density ( , ) y x t δ will be:
Due to substitution (14-16) into (9-12), let us determine EMF integral characteristics in the sinusoidal steady-state mode.
Calculation results
Calculation of the magnetic skin-effect for the electrical steel plate of type 2411 and thickness d=0.5 (mm) with the intensity pulse of magnetic field equal to:
( ) The technique for parameters determination of the magnetic skin effect on the ferromagnetic plate at a specified pulse of magnetic field intensity on the plate surface is proposed. The technique is based on a spectral method and could be applied for a pulsing transformer, a dynamoelectric pulse generator and a commutating inductor that contains an imbricated core. 2. Due to this technique such plate parameters as specific heat loss energy, the average power of this energy and the plate temperature raise, the magnetic flux attenuation factor and the plate q-factor could be calculated. These characteristics depend on the steel type, the amplitude, the rms value, the duration and the form of magnetic field intensity impulse on the plate surface. 3. In virtue of the minor temperature rise of the given type of the plate under one impulse, its considering is necessary only under numerous EMF impulses. 4. The plate thickness is governed by the value of the flux attenuation factor and the plate qfactor that should be maximal. 5. The reliability of the offered methodology is built on a common frequency-domain usage applicable for pulse transient study under zero boundary conditions of the electric circuit and conformity of the obtained results with the sinusoidal steady-state mode.
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